NOTE
The genus Halomonas was described for aerobic, Gram-negative, halotolerant micro-organisms that are able to grow in a wide range of NaCl concentrations with a growth optimum of 8 % (w\v) NaCl (Vreeland et al., 1980) . The genus Deleya (Baumann et al., 1983) has been described for aerobic, Gram-negative, moderately halophilic, rod-like bacteria isolated from the marine environment. Both genera were accommodated in the family Halomonadaceae (Franzmann et al., 1988) . Subsequent investigations of Deleya, Halomonas, Halovibrio and Volcaniella strains as well as Paracoccus halodenitrificans revealed that these taxa form a monophyletic group within the γ-Proteobacteria with corresponding chemotaxonomic and phenotypic properties and 16S rDNA similarity levels between 91n5 and 100 % (Dobson & Franzmann, 1996) . Based on these results, species belonging to the four genera and P. halodenitrificans were combined in a single genus, Halomonas, of the emended family Halomonadaceae (Dobson & Franzmann, 1996) . Not surprisingly, the descriptions of some of the species do The EMBL accession number for 16S rDNA sequence of strain KMM 1376 T is AJ417388.
not match the emended genus description and the genus may be dissected into several genera in the future on the basis of additional phylogenetic and phenotypic evidence.
At the time of writing, the genus Halomonas contains 22 species, including the recently described Halomonas campisalis, a denitrifying, moderately haloalkaliphilic bacterium (Mormile et al., 1999) , Halomonas magadiensis, an extremely halotolerant bacterium isolated from a soda lake of the East African Rift Valley (Duckworth et al., 2000) , and Halomonas marisflavi, a halophilic bacterium from the Yellow Sea (Yoon et al., 2001) .
The tolerance of a broad range of salinity and the halophilic features of members of Halomonas allow these bacteria to inhabit any natural saline habitat. Halomonas species have been isolated from salterns, marine environments, estuarine waters, salt lakes and ponds, Antarctic saline lakes and saline soils (Vreeland et al., 1980 ; Baumann et al., 1983 ; Franzmann et al., 1987 ; Quesada et al., 1984 Quesada et al., , 1990 Valderrama et al., 1991 ; Mellado et al., 1995 ; Mormile et al., 1999 ; Duckworth et al., 2000 ; Bouchotroch et al., 2001 from coastal sea water at a depth of 3 m in Troitsa Bay, Peter the Great Bay, The Sea of Japan, Russia, in October 1990. Aliquots of the gill-tissue homogenate, diluted in sterile sea water, were spread on agar plates of sea-water medium (SWM) containing (l −" ): 5n0 g peptone, 2n5 g yeast extract, 1n0 g glucose, 0n2 g K # HPO % , 0n05 g MgSO % , 500 ml sea water and 500 ml distilled water, solidified with 15n0 g agar. Samples were incubated for 7 days at 28 mC. Each colony was streaked and cultivated on SWM, containing sodium ions or natural sea water. Bacteria were stored at k80 mC in liquid nutrient medium supplement with 30 % (v\v) glycerol. Strain KMM 1376 T was routinely grown on Marine 2216 agar (MA), Marine broth (MB) (both from Difco) and SWM at 7-35 mC. The Gram reaction, oxidase, catalase and production of amylase, caseinase, DNase, chitinase and gelatinase were tested as described by Smibert & Krieg (1994) and Baumann et al. (1972) using MA or SWM as the basal medium. Growth at different temperatures from 4 to 45 mC and pH values from 5n0 to 10n0 was examined on MA and MB media, respectively. The optimal pH for growth was determined in MB by adjusting the final pH to values between 4n0 and 12 with HCl and NaOH. The optimal salt concentration for growth was tested using SWM containing distilled water instead of sea water, but supplemented with NaCl (0-20 %, w\v). Leifson's medium was used for testing glucose utilization and acid production from sugars with 1 % (w\v) of the test sugar (Leifson, 1963 ). Antibiotic sensitivity was tested by the diffusion agar method on MA plates using discs impregnated with antibiotics (content per disc) : ampicillin, 10 µg; benzylpenicillin, 10 ED ; gentamicin, 10 µg ; kanamycin, 30 µg ; erythromycin, 30 µg ; carbenicillin, 25 µg ; lincomycin, 15 µg ; oleandomycin, 15 µg ; polymyxin, 300 IU ; streptomycin, 30 µg ; tetracycline, 30 µg ; neomycin, 15 µg. Additional biochemical tests were performed using the API 20NE test kits (bioMe! rieux) according to the manufacturer's instructions, except that the culture was suspended in 3 % (w\v) NaCl solution. The novel isolate was also characterized by the Biolog GN MicroPlate panel. Strain KMM 1376 T was grown on MA medium at 28 mC for 24 h. Microtitre plates were inoculated with cells suspended in 2n5% (w\v) NaCl solution. Results were read automatically with a spectrophotometer after 24 and 48 h incubation at 28 mC. Samples for electron microscopy were fixed in 3 % (v\v) glutaraldehyde\5% (v\v) formaldehyde in PBS (100 mM phosphate, 150 mM NaCl, pH 6n9) for 1 h on ice. After washing in TE buffer (20 mM Tris\HCl, 1 mM EDTA, pH 7n0), samples were adsorbed onto a thin carbon film, washed in TE buffer and negatively stained with 4 % (w\v) uranyl acetate. After air-drying, samples were examined with a Zeiss transmission electron microscope EM910 at an acceleration voltage of 80 kV. Embedding was done according to the protocol of Spurr (1969) . The GjC content of DNA was determined by the method described by Marmur & Doty (1962) and Owen et al. (1969) . Cellular fatty acid methyl esters obtained by the method of Stead et al. (1992) from cells grown in MB at 28 mC were separated by GC (Groth et al., 1996) and identified as described previously (Schumann et al., 1997) . Polar lipids extracted by the method of Minnikin et al. (1979) were identified by two-dimensional TLC and spraying with specific reagents (Collins & Jones, 1980) . Genomic DNA extraction, PCR-mediated amplification of the 16S rDNA and sequencing of PCR products were carried out as described by Rainey et al. (1996) . Purified PCR products were sequenced directly using a Taq Dye-Deoxy Terminator cycle sequencing kit (Applied Biosystems) according to the manufacturer's instructions. An Applied Biosystems 310 DNA Genetic Analyzer was used for electrophoresis of the sequencing reaction products. The 16S rDNA sequence of strain KMM 1376 T was aligned manually with nucleotide sequences obtained from GenBank and EMBL. The method of Jukes & Cantor (1969) was Vreeland et al., 1980 ; James et al., 1990) ; 3, H. subglaciescola UQM 2926 T (Franzmann et al., 1987) ; 4, H. venusta DSM 4743 T (Baumann et al., 1972 (Baumann et al., , 1983 James et al., 1990) ; 5, H. aquamarina IAM 12550 T (Baumann et al., 1972 (Baumann et al., , 1983 Akagawa & Yamasoto, 1989 ; James et al., 1990) ; 6, H. meridiana DSM 5425 T (James et al., 1990 ; Duckworth et al., 2000) ; 7, H. magadiensis NCIMB 13595 T (Duckworth et al., 2000) . All strains are positive for utilization of -proline. , Not determined. applied to calculate evolutionary distances. Phylogenetic trees were constructed using the methods of De Soete (1983) and the neighbour-joining and maximumlikelihood methods (Felsenstein, 1993) . Accession numbers of reference strains used in the phylogenetic analysis are shown in Fig. 2 .
Characteristic
The cultural properties of strain KMM 1376 T are included in the species description. The cells had no flagella, but formed fimbria-like structures (Fig. 1) . The cellular morphology and dimensions were not dependent on salinity changes in the medium. Physiological properties that differentiate strain KMM 1376 T from phylogenetically neighbouring Halomonas species are shown in Table 1 . Other reactions obtained by API 20NE and Biolog are indicated in the species description.
The fatty acid composition of KMM 1376
: " ω9c (40n16 %) and 3-OH C "# : ! (1n30 %). The phospholipids included phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and phosphatidylserine.
Phylogenetically, strain KMM 1376 T is a member of the Halomonas cluster, which also includes the genus Chromohalobacter (Ventosa et al., 1989 Maximum-likelihood analysis disconnects these two lineages and strain KMM 1376 T branches more deeply. In none of these trees was the branching point of strain KMM 1376 T supported by high bootstrap values. The DNA GjC content was 54 mol %. The phenotypic and chemotaxonomic characteristics obtained for strain KMM 1376 T differ to some extent from the emended Halomonas description (Dobson & Franzmann, 1996) : it is non-motile and lacks two fatty acid components, cyclo-C "( : ! and cyclo-C "* : ! . The lack of flagella in strain KMM 1376 T may be explained by its association with the ascidian host, where the strain has been isolated from gill tissue. Lack of motility may be an adaptation to this ecological niche, where fimbriae may be used for attachment. The fatty acid profile, indicated in the emended genus description, mainly refers to that of the type species. Fatty acid data are missing for some Halomonas type strains (e.g. H. magadiensis) and even a member of the Halomonas elongata cluster, Halomonas maura, lacks cyclo-C "* : ! but possesses iso-C "& : ! in addition. The different composition of fatty acids in strain KMM 1376 T may also be an adaptation to the environment provided by its eukaryotic host. Strain KMM 1376 T is defined by the ability to form capsules and fimbria-like structures, growth in 0n5-15 % (w\v) NaCl and at 7-35 mC, the absence of carbohydrate utilization, acid production from lactose and -arabinose, the ability to utilize several carboxylic acids and amino acids, the presence of C "' : ! , C "' : " ω7c and C ") : " ω9c as dominant fatty acids and a DNA GjC content of 54 mol %. Strain KMM 1376 T differs from other moderately related species of Halomonas in several properties listed in Table 1 . Other species of the H. subglaciescola cluster are characterized insufficiently (H. variabilis, H. halodurans) to allow comparison ; thus, they are not included in Table 1 . Comparative 16S rDNA sequence analysis places the novel strain within the radiation of Halomonas species, adjacent to some former members of Deleya and some species originally described as Halomonas species. The sequence divergence values obtained for strain KMM 1376 T and type strains of Halomonas comfortably exceeded 3 %, an accepted value for the distinction of different genomospecies (Stackebrandt & Goebel, 1994) . Phylogenetic data therefore show that strain KMM 1376 T may represent a novel species within the genus Halomonas. However, is it wise to describe a novel species that differs in some properties from the description given for the genus Halomonas ; e.g. lack of motility and a slightly different fatty acid pattern from that described for the type species? We think it is, because it appears more important to provide the scientific community with information of a novel species (although based only on a single strain) combined with information on the tentative genus affiliation than to describe a new genus within the radiation of the genus Halomonas. The intrageneric diversity, demonstrated by the branching of Chromohalobacter (Ventosa et al., 1989) within the radiation of Halomonas (Duckworth et al., 2000 ; this paper), has been acknowledged. A dissection of Halomonas may lead to the description of two or more genera for Halomonas species and, because of the slightly divergent properties exhibited by Halomonas halocynthiae sp. nov. (type strain KMM 1376 T ), proposed in this study, this species may be involved in the reclassification.
Description of Halomonas halocynthiae sp. nov.
Halomonas halocynthiae (ha.lo.cynhthi.ae. N.L. gen. n. halocynthiae of Halocynthia aurantium, the ascidian from which the type strain was isolated). Aerobic, Gram-negative, non-motile, oxidase-and catalase-positive, non-pigmented, encapsulated, nonspore-forming, ovoid cells, 0n6-0n9 µm in diameter. Able to form fimbria-like structures. No flagella are observed. Moderate halophilic. Sea water or sodium ions are required for growth. Growth in 0n5-15 % (w\v) NaCl with an optimum of 3-6 % (w\v) NaCl. Growth at 7-35 mC with an optimum at 25-28 mC. No growth at 4, 37 or 40 mC. Growth at pH 5n0-11n0 with an optimum of pH 7n5-8n5. Colonies on MA are whitish, circular with an entire margin, convex, 2-3 mm in diameter. In addition to the physiological properties indicated in Table 1 , acid is produced from -glucose, sucrose, -arabinose and lactose ; Biolog reactions are positive for Tween 40 (weak), methylpyruvate, monomethyl succinate, β-hydroxybutyric acid, acetic acid, cis-aconitic acid, citric acid, formic acid, -lactic acid, propionic acid, succinic acid and bromosuccinic acid. API 20NE and Biolog substrate reactions are negative for hydrolysis of gelatin, acid production from -galactose and mannitol, sucrose, chitinase, indole production, arginine dihydrolase, aesculin, -arabinose, N-acetyl glucosamine, caprate, adipate, malate, phenylacetate, α-cyclodextrin, dextran, glycogen, adonitol, cellobiose, erythritol, -fructose, -fucose, -galactose, m-inositol, -lactose, -melibiose, -raffinose, -rhamnose, -glucuronic acid, α-ketoglutaric acid, α-ketovaleric acid, malonic acid, -alanylglycine, -asparagine, hydroxy--proline, -ornithine, -phenylalanine, -serine, -carnitine, γ-aminobutyric acid, uridine, thymidine, putrescine, glucose 1-phosphate and glucose 6-phosphate. Resistant to gentamicin (10 µg), kanamycin (30 µg), carbenicillin (25 µg), lincomycin (15 µg), oleandomycin (15 µg), streptomycin (30 µg), neomycin (15 µg), ampicillin (10 µg), erythromycin (30 µg), polymyxin B (300 ED), tetracycline (30 µg) and benzylpenicillin (10 IU). The major cellular fatty acids are C "' : ! , C "' : " ω7c and C ") : " ω9c. The phospholipids are phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and phosphatidylserine. The DNA GjC content of the type strain is 54 mol % (thermal denaturation method). Isolated from gill tissues of the ascidian Halocynthia aurantium, collected from coastal sea water of the Sea of Japan, Russia. The type strain is strain KMM 1376 T (l DSM 14573 T ).
